Experimental Section Sample preparation:
Three different protein samples were prepared: 1.) Isoleucine-C1-methyl group-( 1 H1, 13 C1)-u-15 N-labeled gp17.1; 2.) Isoleucine-( 1 H1, 13 C1, 13 C1, 13 C, 13 CO)-u-15 N-labeled gp17.1; and 3.) A mixed sample containing 50% Isoleucine-C1-methyl group-( 1 H1, 13 C1)-labeled gp17.1 and 50% u-15 N-labeled gp17.1. Protons at labile sites were 100% back-exchanged in all samples. Generally, gp17.1 protein was expressed and purified as described in . [1] , with the exception that 12 C6,D7-glucose was used instead of 13 C6,D7-glucose.
For either isoleucine labeling scheme, 60 mg/L of the precursor molecules 2-Ketobutyric acid-4-13 C-3,3-d2 (Sigma-Aldrich) or 2-Ketobutyric acid-13 C4-3,3-d2 ("assignment precursor", Sigma-Aldrich) (Supporting Information Figure S3 ) were added to the bacterial cultures 1 h prior to induction. Protein expression after IPTG induction was conducted for 3h. After protein purification, gp17.1 was stored at room temperature for 3 weeks to polymerize. Polymers were pelleted by ultracentrifugation at 500.000 x g for at least 10 h. From 2 L of bacterial culture, protein pellets of ~140 mg could be isolated after centrifugation for each sample.
For the mixed sample, isoleucine-C1-methyl group-( 1 H1, 13 C1)-labeled gp17.1 was expressed from 0.5 L of bacterial culture as described above but with 14 ND4Cl instead of 15 ND4Cl as the sole nitrogen source. 15 N-labeled gp17.1 was expressed from 0.5 L bacterial culture containing 12 C6,D7-glucose and 15 ND4Cl as the sole carbon and nitrogen sources. After purification, both gp17.1 species were united in a protein amount ratio of 1:1 before dialysis. Polymerization and ultracentrifugation were conducted as described above. A protein pellet of ~80 mg could be isolated after centrifugation. 1.9 mm rotors equipped with bottom spacers were filled with pelleted protein, a few DSS crystals for spectral referencing and temperature control [2] , and 1 µL of D2O for field locking.
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Solid-state NMR spectroscopy:
Solid-state NMR spectroscopy was conducted at an external magnetic field strength according to 900 MHz 1 H Larmor frequency and with a 1.9 mm, four-channel ( 1 H, 13 The procedure for setting up the HccanH experiment for the isoleucine C1 methyl assignment is not straightforward and thus explained in the following in detail: The hC1-CP is optimized with a 13 Cdetected 1D experiment for maximum signal on C1. Note: This experiment might require many scans due to low signal-to-noise (S/N) ratio from the limited number of isoleucines in the protein and 13 C detection with a 1.9 mm probe. Next, following an offset switch from C1 to C, a DREAM pulse is further included in the pulse program, which is also optimized in a 1D 13 C-detected experiment. Note: The S/N of this experiment is even lower and the magnetization stemming from the DREAM transfer is negative. An hCANH 1D experiment has to be set up following the conditions described in detail in . [3] After successful optimization, all steps can be assembled into the final HccanH experiment (hC1-CP, c1C DREAM, cN-CP and nH-CP).
Analytical size-exclusion chromatography:
C-7 and C-14 gp17.1 mutants were expressed in 0.5 L M9 medium containing 15 ND4Cl and 13 C6,D7-glucose as the sole carbon and nitrogen sources, and purified as described previously. Storing the protein samples for 3 weeks at room temperature did not result in the protein solution undergoing a transition into a gel-like state (as observed for polymerizing gp17.1 at these concentrations usually). 200 µl of the protein samples (at a protein concentration of ~5 mg/mL) were directly loaded onto a Superdex
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Increase 200 10/300 GL (GE Healthcare) column and equilibrated in the dialysis buffer (20 mM sodium phosphate, 500 mM sodium chloride, 1 mM EDTA, pH 7.4) using an Äkta pure 25 system (GE Healthcare).
For molecular weight calibration, a Protein Standard Mix 15-600 kDa from Sigma-Aldrich was used.
Solution NMR spectroscopy:
Further 500 µl of these protein solutions were supplemented with 50 µl D2O for field locking and used for solution NMR spectroscopy. Liquid-state NMR spectroscopy was conducted at an external magnetic field strength according to 750 MHz 1 H Larmor frequency and a temperature of 25 °C. The protein correlation times were approximated by a method introduced by Anglister et al (via the amide proton T2 values). [4] Figure S1. Scheme of the 3D HNhH pulse program. White rectangles represent 90° pulses and black rectangles 180° pulses, unless stated otherwise. The blue box represents water suppression. 
Figure S3. Isoleucine precursors. 2-Ketobutyric acid-4-
13 C-3,3-d2 is used to selectively label the C1 methyl group of isoleucines for the collection of long-distance restraints. 2-Ketobutyric acid-13 C4-3,3-d2 introduces multiple 13 C labels into the isoleucine side chain allowing for the assignment of the C1 methyl groups ("Assignment precursor"). 
